Chronic aortic root pressure-loading assessment model.
Percutaneous placement of transcatheter prosthetic aortic valves without cardiopulmonary bypass (CPB) continues to gain clinical acceptance. However, information on pressure-loading characteristics of the aortic root/annular areas is limited. For this reason, we designed a preclinical model, implanting an aortic root load transducer with a power source/telemetry system for chronic, conscious, loading data acquisition. This research study was conducted to determine whether an animal model could accurately measure in vivo loading. Preoperatively, echocardiography and magnetic resonance imaging were used to determine both aortic annular and sinotubular junction dimensions, as well as ascending aortic length. Six adult sheep were placed on CPB, aortic root and ascending aorta were skeletonized and the origins of both coronary ostia were identified. Cardiac arrest with myocardial protection with cold coronary blood cardioplegia was instituted. A properly sized aortic root load-sensing device, consisting of a transcatheter aortic valve with a ring load transducer was implanted via a left apical ventriculotomy. Verification of position was determined before closure of the ventriculotomy. Each animal was weaned from CPB, and closed in routine fashion with the power source of the device placed in a subcutaneous pocket. There were no operative deaths or significant postoperative complications. Serial pressure-load sensing assessments in a conscious state produced reproducible proprietary data. This animal model allowed successful serial pressure-load sensing assessment of the aortic root/annular areas, providing a better physiological understanding of these anatomical inter-relationships. This added information could aid in future device designs with potential improved clinical outcomes.